Preface  by Hargittai, István
PREFACE 
During the past year as this special issue was being organized, many people have asked me the 
question: how did it happen? Some 14 months ago, while sitting in my office in the Physics 
Department of the University of Connecticut, I received a phone call from Professor Ervin Y. 
Rodin of Washington University in St. Louis. He introduced himself as editor of an international 
joumal Computers and Mathematics with Applications and asked me whether I would be willing 
to organize a special issue on Symmetry for his journal. After some hesitation, I said yes. 
There was, of course, some prehistory to this phone conversation. I developed the symmetry 
passion at the beginning of my molecular structure studies, as I was rediscovering how symmetry 
can aid the determination of molecular geometry. Soon my fascination for symmetry extended 
beyond the molecular ealm, and I started collecting examples wherever 1 saw them. During 
the mid-seventies, when our children were small, I renewed my interest in photography and 
started taking color slides. Then once in the late seventies, I was giving a seminar at the 
Chemistry Department of the Moscow State University; at the end of the talk there remained 
some time, and I had a few "symmetry" slides to show. The favorable response induced me 
to give a symmetry talk two years later when I was visiting Moscow again. Thus started my 
popular symmetry talks, which have been given during the eighties in such diverse places as 
Steinfurt (FRG); Atnasj¢~ (Norway); Paks and P6cs (Hungary); Baku (Azerbaidzhan); Rome 
(Italy); Storrs, CT; Washington, D.C.; Newark, N J; and Gainesville, FL. These lectures have 
generated a lot Of interest and much interaction with other people from various fields. At about 
the same time that my lectures began, 1 wrote a paperback in Hungarian, Symmetry through 
the eyes of a chemist[I], for a popular science series of the Hungarian Academy of Sciences. 
It appeared in Budapest during the fall of 1983 just as my visiting professorship was beginning 
in Storrs, CT. I received a lot of copies of my book and I was giving them away liberally. 
Through some mutual (non-scientific) friends, a copy reached Ervin Rodin who apparently 
became interested . . . 
The present volume is no mere accident, however. Throughout my years of meeting 
numerous people--mainly scientists, but some artists as well - -a desire to see more information 
on symmetry has been expressed repeatedly. It is of course widely recognized that symmetry 
is a general unifying concept, and specialists of different fields see it also as a means to relate 
their areas. Among a considerable number of artists there is the desire to reach out to scientists, 
and symmetry is viewed as a convenient vehicle for communication. Besides, there is some 
nostalgia for earlier projects, like the symmetry enterprise of Studium Generale in 194912] and 
the later volumes organized by Gyorgy Kepes[3]. 
As our project got under way, the response and interest was overwhelming. Even the few 
people who turned down my invitation declined in most cases on the ground that such a worthy 
project should be done in a more central joumal. 1 was given only one negative comment, 
which I interpreted as positive anyway: I was warned that such a project would definitely get 
out of hand and 1 was opening a Pandora's box. 
In order to explain the motivation behind and the goals of our project, I would like to cite 
here from my letter of invitation originally sent to prospective contributors: 
It is, of course, commonplace today that not only is symmetry one of the fundamental concepts 
in science, but it is also possibly the best bridging idea crossing various branches of sciences, 
the arts. and many other human activities. Whereas ymmetry has been considered important 
for centuries primarily for its aesthetic appeal, this century has witnessed a dramatic en- 
hancement in its recognition as a cornerstone scientific principle. In addition to traditionally 
"symmetry-oriented" fields such as spectroscopy or crystallography, the concept has made 
headway in fields as varied as reaction chemistry, nuclear physics or the study of the origin 
of the Universe. At the same time. in its traditional fields its meaning and utility have greatly 
expanded. It maybe sufficient o refer to antisymmetry, dynamical symmetry, generalized 
crystallography, or the symmetry analysis of music and of artistic design. 
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This special issue is envisioned exactly in the spirit of making it primarily a contribution 
to this bridging role of symmetry. The plan is to bring together the most diverse fields from 
mathematics to psychology, space research, musicology, chemistry, the folk arts, literature, 
crystallography, aesthetics, modern physics, philosophy and others. 
Outstanding representatives from the various fields are being asked each to prepare a 
chapter of quasi-monographic character. It is left to the author to what extent a general survey 
of a particular area will be attempted or a more personal approach will be emphasized. 
Complete coverage of the topic is intrinsically impossible. The objective is to have the 
special issue present he contemporary status of symmetry studies and man's views of its 
role and importance. Further, it is hoped that the special issue will open new avenues in 
symmetry studies, by utilizing existing scientific and artistic achievement, and also bY re- 
juvenating interest in fields where symmetry studies have not recently advanced. 
The title of the journal should not mislead anyone into narrowing the scope and depth 
of the contributions. The journal considers it a service to both the Two Cultures to house 
this special issue. As an outgrowth it would not be surprising, however, to see fruitful 
consequences of this undertaking appear as widened interest in the applications of computers 
and mathematics in fields concerned with symmetry aspects. 
As the scope of the special issue will be interdisciplinary to the extreme, its readership 
will similarly be anticipated as such. It would thus be appreciated to have the contributions 
be prepared in such a way as to appeal to a relatively wide audience. It is clear, however, 
that this may be achieved in different fields to different extents. 
Obviously my intentions were somewhat overambitious, but in some unmodest moments 
I feel pleased at how much of it could be accomplished during less than a one-year period. The 
experience we are sharing with Dr. Rodin and the much hoped-for success of this initial project 
may open the way for continuation. The original objective may prove too elusive ever to reach 
completely, but it is worthy of aiming for anyway. 
The interdisciplinary character of this series of special issues on symmetry is expressed 
also by the loose arrangement of the contributions. The papers are not grouped by specialization, 
except in isolated instances where explicit interaction between two papers made such an ar- 
rangement useful. We believe that even a glance through papers remote from one's own field 
will stimulate further interest. Be aware, I am not attempting an "umbrella" introduction of 
what follows; the symmetry concept is the most potent linkage of the papers in these issues. 
There is one more bridging feature of these special issues worth mentioning. It is a truly 
international undertaking. Contributions from 18 nations appear in these issues, and I hope that 
representatives of many other countries will join in in the future. Symmetry is making a symbolic 
contribution to human communication on this broader scale. 
These thoughts are rather personal, but this symmetry volume is the result of the collective 
effort of many people. The most important part is, of course, the contributions themselves, and 
I thank every one of the authors for it. Many authors, and others, have made their imprint on 
this project in other kinds of participation as well. From providing encouragement, advice, 
suggestions, up to refereeing the papers, we have benefited from an enormous amount of 
assistance. 1 would like to list here at least some of the names of the people to whom I personally, 
and the project as a whole, owe a lot: Leonid V. Azaroff (Storrs, CT), Ralph H. Bartram (Storrs, 
CT), Donald W. Crowe (Madison, WI), Julius A. Elias (Storrs, CT), Myriam Giambiagi (Rio 
de Janeiro), Vladislav V. Goldberg (Newark, N J), Anding Jin (Nanjing), Jay Kappraff (Newark, 
NJ), Gyorgy Kepes (Cambridge, MA), Kozo Kuchitsu (Tokyo), Alfred H. Lowrey (Washington, 
D.C.), Alan L. Mackay (London), David Markowitz IStorrs, CT), Saul Patai (Jerusalem), 
Vladimir Prelog (Ziirich), Wolfgang Schirmer (Berlin). Eugene E Wigner (Princeton, N J). 
I would also like to record my appreciation to the secretarial staff of the Institute of Materials 
Science of the University of Connecticut, Ms. Lane Witherell, Ms. Carol Blow, and Ms. Doris 
Rook, for efficient assistance. The conception, organization, and preparation of the special issue 
occurred uring my visiting professorship (in physics. 1983/84, and in chemistry, 1984/85) at 
the University of Connecticut; he pleasant and helpful atmosphere of this School greatly helped 
to carry out this rather unique undertaking. 
As 1 look back on this period of enthusiasm and anguish, hard work, and pleasure and 
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excitement at bringing out these issues, I find it most natural to dedicate my part in this project 
to my wife Magdi,  who shares it all. 
February, 1985 
Institute of Materials Science and 
Departments of  Physics and Chemistry, 
University of  Connecticut, 
Storrs, CT 06268, U.S.A. 
ISTV,~N HARGITTAI~ 
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